Enhancement of gene transduction efficiency in cancer cells using cationic liposome with hyperthermia.
We evaluated the effects of hyperthermia on the efficiency of gene transduction by using a cationic liposome to develop an efficient method for lipofection. We used Lewis lung carcinoma (LLC), NIH3T3, and A549 cell lines, with Lipofectamine reagent as the cationic liposome and the LacZ gene as the reporter gene. In LLC, co-incubation of the cationic liposome and plasmid DNA complex (lipoplex) with the cells for 2 h at 41 degrees C enhanced the efficiency of gene transduction approximately 1.4-fold compared to incubation for 2 h at 37 degrees C, as measured by X-gal staining and beta-galactosidase activity. In cell lines NIH3T3 and A549, the efficiency of gene transduction showed a tendency toward enhancement after 2 h co-incubation with lipoplex at 41 degrees C compared to that at 37 degrees C, as measured by X-gal staining. This is the first study to demonstrate the enhancement of gene transduction efficiency achieved by using a cationic liposome under conditions of hyperthermia. This method should prove useful for lipofection in other cancer cells.